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(54) COMPUTER SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
consumption of a computer by enabling control over the 
stop and restart of a bus clock without mounting any 
special function on a peripheral device on a bus. 
SOLUTION: When a bus monitor circuit 161 detects 
FRAME# and IRDY# being both supported and a bus 
request detecting circuit 162 and a system event 
detecting circuit 163 detect a bus request signal and a 
system event signal not being generated, the output of a 
3-lnput OR gate 164 goes down to 'L' indicating that the 
bus Is not In operation. Consequently, a clock control 
signal output circuit 165 generates a clock control signal 
Indicating the stop of PCICLK, and consequently the 
supply to PCICLK to respective PCI devices Is stopped. 
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1 

m-^oymm^^iti-r 5 ^ > h «im^g: t . lo 
<lif^^iBflIOiA^^i#<D^*5^?5^Ui$n/c<^:^. SuIB/^' 

^£T^lf5jt^, 1 iBtgc^) =2 > fc' 3. - ^>>x 

5^?S07^/^V:^<^:. 30 

S^Ii^>'^'x±(Dh^>1f^>'3>^^L/. >'^';<T>r F;i/ 

(omm^^m-ir ^ >f > F ^m^s i . 

mt^^^7.r^ F;U«lfcB^S*5<i:(y^ijiB>f-^> F^m#S 
o^^tH^S^^cS•^c^rt^jiB>^^'x ^ a ^^ffi^Ko^ o 
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(ST $ 5 ^ 5 > ^^iiM $ ^^is i . 

f ^ C i ^ 1^ <b -r ^ ft * 31 3 IB igcD 3 > f - 3? V 
[0 00 1 ] 

T-ACCML. ^f$^^^';^^a --^^5'$lJ®«f^l^WT5=^>t• 
:x-^^'XxAtCBIIT^. 
[0 00 2] 

t^'5i^Xf"A^^';^<i: LrtJ. ISA (Industry 

Standard Architecture) 
■^E ISA (Extended ISA) /^'X7:)5iS£-C 

42 1f CC b ^j: C ^ ^ A T - ^ ^ 9=- -^^ CD^ISO 
a«>&c, PCI (Peripheral Compone 
nt Interconnect) >'^*X;55Sffi^i^*&^^> 

[0 00 3] PC w>'xcc:teiiT«. ^^i^^^r<0'r 

n-:; ^j^Ki^^/N'-x FiEill^^c^rl|Jl$tarci'5o c 
ncCcfcO. PC I ^^xrii^A 1 3 3M/^'-f F/# (r' 
-^^N'X;!>^3 2 tTc. Fig©B#) (Df=- ^K^^iiS^^Ji 

[0 0 0 4 ] L/c;^^^o-C. P C W^'X^^i^T'5> i , I 
/O^J^^7.m. fccfcO'S^Xr-A^^Ui 1 /Ot^^nV 

0. i^XxAliSg^Srl^dt^^CiX^^-C^^o 
[0 00 5] COcfc^fjrPC W>'XT-=^7"^^-t'-C 
iSSSbf'PCO^JiCD/cit^CCS 3MH z iC^^itlSWfli 

«PC I /^'X±OF•7>1f^?i^3>C^>3^-< S>^y^>'^•X 
±CDSiS2x>'WXCCj|«-r^/ci?><3:)*>CD-C^0. vx 
ASM^c^^^iS^^^*x±(7:)Si22r ^ W xtc«it&$ nMC:t 

[0 0 0 6 ] 

:k^rj:m^<D-r>trj:^, C<Dfc^. m&X[t. PCI 
>'^'XCD^±^i04^tc^>'^'X^^7a^;, ^^W±^'^^fc^<D{± 
m ( "CLKRUN" :7*n Fr^Jl/) jA^ti-ExJ: ^ 

[0 007] i C^:;!)^, CO "C LKRUN" :7-n F^i 
;b^i^X7"Atc^^-r^/cfi?>oc('i, PC I J^::^±(D±X 
C07=^/^VX;!)5 "CLKRUN" F =i;l/CC*tt£;T-2>/c 
a^)CDtgtg^J$oc<h;!?5i^^i$n^o C(Ofc^. "CL 
KRUN" F:3J^CC*f^CL.■CAJ:Cig^S(DJ^ar>'^V 
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^m^(^at "clkrun" y'^h::i)\^^m 

[0 00 8 ] C(0^miitC<D^^rj:!^.(tCm^Xtj:^tifc 
4>cr)t?*»3. mTRf^-^^C^lfC "CLKRUN" :7*p h :3 

[0 00 9] 10 

[ 0 0 1 0 ] CO=l>t*^-^->;^7^A^C:}c5lir{3:. >^^* 

;^&c "CLKRUN'* h^iJi'^jcfcDJtSJSO^^c^tfe^* 
[001 1 ] ^/c. luiB^ n LTti. Su 40 

^ffl 7!)^^-^B$fBig3ii^^c|triB>''^';^ ^ n ^j&^ff 
[0012] >';^r*AT-Y K^UB^tc-r <-0c/N';^<57n ^ 
t^X-f A^^•:7:t-'7>X(D^g;T^^S< C<bW::^f^o 
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[00 13] ^/c. CC>^?acc^n>b*:x-t>>';:^-rA 
^r^^^:^^oy ^^^^t. f^^iB^^';^±cD h7> 

5/^';;^r'Y K;U^tii^g:i. BUfBSx^^VX7^P^=>CD>'^•:^ 

8^riB>'^*:^T-< Fil/t9im#g*5<:fc(>t«fB^-^ 

> ht^m^SO^tBJgmccS-rJi^rSfriB/N'x^n 

[0014] c(ommcj^ti\t. j^x^xj y {?^%±^c 
X ktm'^x n^^^^m^^nx^^rn'o ^h^m^^^^ 

:^W^m^^lE%^c^&X^^<OXfAmtfj:\.>t^. MI2 

T^/S X J: r &i /N'X ^UytP i}m±^k\X 0 ^ ^ i 
fj'^^7.ifiW^^tiX\.^^i§r^l.C{%. ^^X^Viy 

±t^CW\t'^h(OX\ttj:<. 'j^^^m^o^uy^^m^ 

SO{£iS^ S -5 c <h *5 njfiB i fjr ^ , 
[0015] 

^c<3&t> -5) 3 > i - ^ Sx' X X A CD«^;!)57j^ $ nr t ^ 5 . 
C<D3>b-:x-t$?^'X7^AtJ. ^^v'r'JWM^Way- 

n>b*^-^r$>»3. -ecDt^xxA?}<'-F±ccti. y'^ci 

•fe^»1^>'^'X 1 . PCI>'>'X2. I SA^^•X3. CPU 1 
1 . h - PC I t^KS 1 2, i^-^r'; 1 3. 
#aPC I j^2r^^VX 1 4. X'b. f^7.^Uy^W^ 
@8§ 16. ^ a ^^^m^ 17. P C I - I S A 

5^t^ilBl 8. 4oJ:c;^S«I SA^af'^Wxi 
9. 2()UEti^m^hinX\.^^. 

[0 0 1 6 ] Cne>r3>;t^-;^> hCDrt. PCI^^'X2 

f>%t^7.\-^Z I ';;t?^gl 2. SaPC IISi22 
7=/WX14. 15. PC I - I SA:/'J ';^>^^gl 8 
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C 1 J<::^Ptiy ^ (PC I CLK) *^^*&$n^o CCD 
Y>Z\f^7.^Xiv^ (PC I CLK) \X. SPC I T^v'f 

-sfeor^o. PC I ^fx2±oif><^ju«^rPC I 
^N';;^i57D (PC I CLK) (^mmoxmrnti^. 

t>'*»^ccociT:si?8-r^>o cpul ui. 

1f "P e n t i um" ^^Ci'^^fc -:>r^30i$nrCi'E)c C 10 
(DCPUl lcDAai:;^t:*>«:it$£$nrc^^:7*U'fe-^lf 

y-=&yi3ti. ^f-'^u-f'^ >yi^;^f-A. f'^^^rxF 

COO 1 8] ^Xh-PC I^V>;.>^^gl 2tJ. :7'u 
•fe•:;1f>'^'X 1 <!: P C I ^^7. 2 t<om^m< ^ 0 yi^LS 
IX^K>. PC I >'>'X2(D^N';^VX^<D1 oiLrlstfe 

^■tfv'N'X 1 iPC I >'>'X2 iCDr^tf. r-3?46^cta'T F 

mmtit^mi^xx.^^^ 

[0 0 19] PC I /^'X2«^P--;^|HI»3S(DAUi:^>^^' 

itraiL/cJr^^cPC I >'^'x2±o^■c^D1^^ 
^;^{ipc I>'^';^^o>;^^^cf5]^or^f:':^tDn^. PC 

X^WL-TC^-So CCDT K^;^/f'-:^^>'^*;^^«. 3 2 fcf 30 
[0 02 0] PC I /^'X2±<Z>•r-^eil|•9■-<^'^WJ. 

«8t'-;'h. 16t' 2 4 t' h */c« 3 2 h 

[0 02 1 ] PC I •r^^'>rx 1 4. I 5\ttm^fit^^y 

^^Xn>ha-5. PC;^-F (;^-K>'^'X) r3>h 
a-^. IrDA3>hn-«^. SCSI:3>ha-^ 40 

PC i/N'x2(D^N'xvx^<bui:^tg-r'2>. 

[0022] PCI-ISA>^y -^^i^^gl 6 53:. PC 
I >'^'X2 i I S A>'<X3 <h(Dr^^SI<*:/y yi^LS I r 

PC I ;^oio<bL-cafig-r^c I SA^^' 

X3±C0 I SAf'>'^VX 1 9. 2 0li. ^Jx.«. HD 

[0 02 3 ] >'^'X^^ d7$iJffll[nISg 1 6ti^PC I 
-YXCCjitr-^PC 1^-^:^^^^^ (PC I CLK) (D« 50 
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i^(Df^£/n^^^ymri>fc^(Dh<Dx^ yy . -eop c 

\/^Xi;tiyi; (PC I CLK) CD#iii/Sg8<Z)$fiiai 

PC I /^*x2(Di^J^^t^sl. o >^^'xsb^1^43 {^^x-^^ 
(fcm^r^fasbofmxiyh. i^xf-A-c^^hm^ 

fit. i^K^ih^m'^fJ:^tyX7'A^X{S\i^-fy^<D^^>h'^ 

[0 0 2 4] ^^xpuyi:^m@^^i eu. ^^xr^}" 

[0 02 5] m2(,c[t. ^^X^uy ^pimmSl d(OM 

y^Pm\EiS&l 6 6i. /^•XSS^l[e!Kl 6 1 . ^^'XS3Jc^ 
tB05§16 2. v-XxA^-^V h^miElKl 6 3. OR 

h 1 6 4 . ^Jcfco'^n ^ ^mmM^mtn^m i 6 5 

[002 6 ] /^'Xll^E[pISS 1 6 1 itm^(D^^xr-( F;b 
fi-^^^^-r^/ca6cD^(Dr^>D. PCl^N'x2±&cS 

S$n/c>^ U-Aft-^FRAME #fccfcOV^i^x-^ 
RDY#^ffll^TPC I /^';:^2±CD^^ 

FJl'fi-^^ "L" l^^MCfT^-V^^. 
[002 7 ] CCT\ FRAME#t3:. h^>if^^'3 
><DI^*S t ^(omm^^-lr fcit>(icm&(0'-7 X ^ tc J: o r 

F^-Y^^^^n^^-^r^^. FRAME#:0i7=^T1^- F 
^^Ci^Tj^To I RDY#«SiSO-5'X^CC<:fc-:>T F 

(CTV'-h^ti. U- F1^•Y^^^«:*^^,ir«. ^x^ti^ 

7=-^^^mr^mmf)^x^fccti9jkrfcit(cT^- 

[0 0 2 8 ] cn6FRAME#fc<i:0'l RDY#:05^t 
XT^ h^JVimx^^Ct^^mL. />'XT-< F>^l/fi-^ 
[0 029] ^-v-XS^tfeaHliS 1 6 2 PCI T'y^-f 
'J i?xx m-^REQ 1 tf'-REQn #^limL. 
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REQ 1 #--REQn#oci-rn*^*^Ti^- h$nri^ 

5^»>'^'X^5R^t^^ "H" U^MCT-^-hr^. 

[0 03 0] t^X7"A>f-<>h^HmiiS«. SPC I 7= 
e> Sd ^3 > h n - ^ A;b ^ n ^ill D jA.?^ 

fi-^INTA-D. SI SA'r>'^'>r;^*^e)S!I0i2i.^^> 

ha-^CcA:^Sn^t(IOiA^^-^l RQO- 1 5. S 

[0 0 3 1 ] ^^'X^miUSS 1 6 1 t^h(0^<^7.T A K;Kt 
■^{i. 3A:^0Ry- H 6 4CDII1 A;':?^cj^A:^3 

h*^Uil5lK 1 6 3:;^^>60^^'XS^^f^4c5<J:0'v'X'r 
AH^-^V hfi^tJ. •ec0^^3A;bORy- h 1 640 

m2A^?*5cfc!::xm3A;btc-en^nA:^sn^o 3A:ti 

ORy- h 1 6 4CDm:^53:>'>'>^Sbf^43 ( "H" 

a i^SfJfflHl^Ui;bloIK 1 6 5 tcA:;'?^^^^ 
[0 03 2 ] ^Vi v ^$l]Wfi-^Ui:^JlHl5S 1 6 5 ti. 3 A 20 
tiOK'f- Y 1 6 4 0r)ffi;^tcS':5i:»t:PC I CLKOi? 

[0 03 3] 0 3 0^-^ SV^^i'- ^(i>'^'X:5?^ ^ 
(PC I CLK) ^f^±$it^ii^<D^^ 
5o -tU^^. FRAME#4o<:kO'I RDY#:^5±fc^Cr 

n-Sxb. 3 A:^ORy- h 1 6 4<D^i:;^Ili>'^';^#^K)^^* 30 
^-^tH;tFlll8S 1 ^hipP>\%Y>Q\ CLKCDf?ih^J§7n-r 

[0 03 4] COPC I CLKO«l&f#±KirBl*^, ^ 

<^-5>FRAME#^/c^iI RDY#OT1f- hOtfeiU. 
>^^'Xg:^«^ai03S 1 6 2tCcl:-S>'>'>^S*<l^CD^*<D*^ 
ffi. ^/c{ii>Xf-AY-^> h^ftilpISSl 6 S^ct-BiHO 
iZv^M^OfSatO^ffi) . 3A:^ORy- h 1 6 4©Ui 40 

^P';/^^Jiaifi^m:^7[5I5Sl 6 5:^^^5>^^PC I CL 

^c<J:r>TSPC I f^/^VXCC^-r^PC I CLKCD«iji& 

[0 03 5 ] CtDcfc^CC. ^2 0i«iiStcJ:4a«. -'^';^T 

=^ttlT^CiCCctDt^;^f*At^l!l:0^PI-<6tl. f^TsT A 
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F;i/r^^<b*iJBr$nrpci CLKX)^^±^n^o c 

PC 1 C LKt3:f?± $n:^cCli(Dr\ SPC I 'ff^A:^(0 
iijf'P^iJS^^x.^Citi^jrl^ ^/c. PCICLKCD 
f?±*«:PC I x/W>^*^6>^^'XS*m#^S0DiA^^i 
PC I CLKCDtlt)ji&5!)5^P§^n. P 
C I CLKtc|3WL/ciESJC^:^^'X h'7>1f ^t^a >*^f 
^Ci^JSpitgi^^c-Sp J:or. PC I 7='>'WX0C "CL 
KRUN" :7'D hrJiU^c^O^^iJ^cClStfe^^^-r SCi 

[0 0 3 6 ] 05^e:{i, >'N'7>^a>:;^$iJ®[DlKl scon 
2cDti^W^*^nTt^'E>o ccrij. 0 2(7)*i)Sitctt] 

•:;:7'ar-r*7l 6 etS. P C I C L K<3[)f?±:> ^ 5 
-SffiPBl3ie>-lf ^/cd?)CD4>0-C^D. 3A:tyOR^'-~h 

■r-i^o cncc<i:0. PC I CLKCD#±^fi^t-^^n 
itV^rnxn^^^ti^^itiiCf^^^ ;^:^•>:7•^-Y•7l 6 

C3 ^ V y ;UK:'r ^ C :!{)^-C^ ^ □ 

[0 0 3 7 ] 06oc^3:. ^mmmi^i 

.%^S 1 (RUN) ^^PC I CLK7j?^«*&$nrii>2>t^SI 
2 (SNAP) ^C^tf^n^o t^^S2 (SNAP) r 

(RUN) CCa^i^n^xtJttC. Tsi- vV'^^^l^Q 

(Dio^:yYm\mmm\iCW:^in^. -y^. i^ms2 (s 

NAP) CC4ba^rX:f 1 6 6(D:^'^> hl&f^ 

^i^T'T'&i. tfc^.S3 (STOP) (fCmf^ti^o tK 

ms3 (STOP)"c^i. pcicLK(omm^»±$ 

ti^. VtP3.S3 (STOP) ^Ccfel^rfdDiA^fl-^CDI^ 
^^^^'X^^<i-^co^*:?&^tfem^n^i. t^^S 1 (R 

UN) (^cmm^tiho 

[0 03 8] mii^at. ttsis 2 (snap) m^vvi 

msi (RUN) ;^)^e>tfc%^S 3 (STOP)CcM^r^ 

itcDS!jf^^5?>r Hv^'^^^^nrii-So rrj:t>^. fr 

Mo>^N'xS^ft-^:teJ:0't^X7"AH^-^> h 
(i-^:O^I%i$n-C^cCCiCi;!^^^tti$n^<b. 3A:^OR 



(6) 

9 

PC I CLK(i«*&$n^tt^, ^or. tf^iyvm"^ 
c I c L KcDf?±€:Jg^-r ^ a i^ummm^^m.^ 

[0 03 9] ^^7.r^ K^UB^tc-rCOcPC ICLK^f# 
PC lOl.KO^^Mm't^^litnm^Wt^CO^. 
2f:^d<3Dci:^CC. PC I CLKCDf?±^?-< 5>e^^X 

[0 04 0] ^/c. PC HCj:oTliv>'>^ h^>1f^>' 

[0 04 1] ^cC4b\ i^.±CDl5^B^rti. >'>'X#^Kjf^*tcP 
C I CLK^#±f ^^-^O^dtCOCiTCD^Ift^^L/c 

PC I CLK^^±-r^R*:>f3^C. -eoili^ifc^fi 
T$*ti/c«ST?PC I CLK^«if^U^tt^<i:^tCLT 

[0 04 2 ] TJ^C^-^. FRAME#:}dJ:D^' I RDY# 30 

7!)^^a$n^<!:. 3A;'30Ry- h 1 64<D^±i;^?t3:>'^';^ 
V tPUUm^V^ilW&X 6 5;&^6«PC I CLKO/^S 

sti. cncc<i:'or#pc I f'^^v;^cc«^&$n5PC 
I CLK(DiiiSS:«f5i^ol3&^tc<5?g$n^« ccDcf:^ 

tt^t (>'^';^Sm!ilSSl 6 HCJ:-2,FRAME#iS/c(3: 40 

I RDY#(3!)T-tf-h(D«^fc[i. f^TMimmmki^^ 

m . 3A;^ORy- h 1 6 4cDm;^{i^^';^i&f^*^^ 
\ 6 5 3?>^e){jpc I cLKcDWgs^JgTn-r^^ 

-fXOCfitif&^n^PC I CLKCDSigSfc^TCC^iSamtC 
[004 3] ^/c. C<Dcfc'^>U;^n-:i7a d7SiJtai<i:^ 50 
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;^#^s&ff4';&^«iai$nr;&^6-^B#rBiigs{^«:pc i c 

[0 04 4] 3l:^cDPC I -r^WXti. X ^ n 
3!)5, PC I 7'/^'>rx&CJ:-:>r«>'^'X^^-^ ^:05^?JJ:$^^ 

[0045] 

PCI r>'^'-YXtc "CLKRUN" ^ci ha;U3g: 
^<D!f#^iJ)^c«St6^*^-r ^ c <>: J^c < ^''^x n ^ 

•fe - ^Jir ^ ^ ci: ^ o 
[^racDS#3^cj:l$iBg] 

[01] CO|^B^CD-^J^,«W:<^5rJ>f^-:$rt^X 
[0 5] I^WSffJSICDi^XxAtcSit:^ 6n/c/'<Xi5'n 

[^ 6 ] a 5 (D/<x ^ a > ^sijtai[pi8S(Dt«ffia^^^-r 
0. 

[07] 0 5<D^N'xd7ay ^SiJ^msS^ffiC^/ci^n-^^ 

[^8] m2%^c\mh(D}^7.^Vi-j ^%m^^^w^\.^ 

[??-^(DU&H^] 
2 -PC 1 J-^Ts 
3 " I S A^N'X 
1 1 -CPU 

1 2- PC I vi^ 



12 

14. 1 5 -PC I 

1 7 " J'^T.^ay^^fSM^ 
1 8 - - PC I -DS:/'; •;^>^ 
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* 1 6 1 ••M'Xi£tI!pl?S 
1 6 2 •••>'^'XMat«lai!Hl8S 
1 6 3— >Xf-A>r-^> bt^^miHlK 
1 6 6 -Xf ->^:7'^^-7 
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^ a y ^SWMS^. 
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